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Amendments To the Abstract: 

In the English translation document, please add the section heading and paragraph at page 
9 line 1 5 as follows: 
-ABSTRACT 

In the English translation document, please add the paragraph at page 10 line 1, after the newly 
added ABSTRACT section heading, as follows: 

An acoustic pick-up, particularly an ultrasonic pick-up for acoustically diagnosing machines, for 
example, for detecting leakage in valves or for diagnosing positions, comprising a piezoelectric 
measuring element and an electronic circuit that processes the measurement signal into a form 
that is suited for transmission to an evaluation device. In order that the acoustic pick-up can 
function without an external auxiliary power supply, means are provided by means of which 
auxiliary power required for operating the electronic circuit can be generated from the acoustic 
signal to be picked up.- 
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[oooi]DoGcri P tion MHiBac'dFCT^TO 0 6 DEC 20H 

ACOUSTIC PICK UP 

[0003] Th e invention relat e s to an acou s tic pick up, mor e particularly an ultrasonic pick up for 
acoustically diagnosing machines, according to th e pr e ambl e of claim 1. 

[000 4 JIn many areas of process and pow e r engine e ring that ar e of r e levanc e to saf e ty th e trouble 
free op e ration of a syst e m dep e nds on the smooth functioning of th e machines or machin e parts 
e mployed. In ord e r to avoid costly, e rratic int e rruptions to op e ration, any damag e to valv e s or 
b e arings, for instanc e , should as far as possibl e b e d e t e ct e d at th e initial stage, which is to say 
b e for e a component outage can bring the sy s tem to a halt. As an instanc e of this, def e ctive valv e 
s e ats will result in leakag e flows that produce broadband ultrasonic emissions. Picking up and 
evaluating the ultrasonic emissions of a valve can henc e serv e to d e t e ct valve damage e arly. An 
ultrasonic pick up suitable for picking up th e solid born e sound s ignal is known from DE 299 12 
847 UL Said pick up has a hou s ing containing a pi e zoelectric m e asuring e l e ment and a circuit for 
signal conditioning. Th e conditioned m e asurem e nt signal can be ducted as an output signal ov e r a 
cabl e to a remot e ly located evaluation devic e . Th e auxiliary power r e quir e d to op e rate th e signal 
conditioning circuit is supplied by the e valuation devic e and mad e availabl e to th e acoustic pick 
up lik e wis e via th e cable. This means an additional d e vic e for g e n e rating th e auxiliary pow e r is 
required in the evaluation d e vic e and additional wires for transmitting said auxiliary power are 
requir e d in the cabl e . 

[0005]The obj e ct of th e inv e ntion is to provid e an acoustic pick up, mor e particularly an 
ultrasonic pick up for acoustically diagnosing machin e s, which pick up can function without an 
external auxiliary power supply. 

[0006] To achi e v e s aid object the new acoustic pick up of th e typ e m e ntion e d at th e start has th e 
f e atur e s d e scrib e d in th e charact e rizing part of claim 1. Advantag e ous d e v e lopm e nts of the 
acoustic pick up are described in th e d e pendent claims. 

[0007] The inv e ntion has th e advantag e that th e acoustic pick up takes the pow e r n ee ded to 
operate an e l e ctronic circuit for signal conditioning from its surroundings so that said power do e s 
not have to b e suppli e d to it ov e r s e parat e wir e s in a cable. As th e acoustic pick up g e n e rates th e 
auxiliary pow e r from th e acoustic signal r e quiring to b e pick e d up, sufficient power will always 
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b e availabl e for op e rating th e circuit at tim e s wh e n an acoustic signal e xc co ding a specific 
minimum int e nsity is present and a corresponding output signal has to be produced. The output 
signal can be transmitted to the evaluation d e vic e asymm e trically or symmetrically over a cable, 
for exampl e , or alt e rnatively wir e l e ssly using radio or infrared light. A piozocoramic provided 
with a seismic mass can b e provid e d, for e xampl e , as th e m e ans for gen e rating th e auxiliary 
pow e r requir e d for op e rating th e electronic circuit from th e acoustic signal r e quiring to b e picked 
up, which ceramic is locat e d in the acoustic pick up in addition to the pi e zo e l e ctric measuring 
el e m e nt serving to generate an electric measurem e nt signal. 

[0008]Th e auxiliary pow e r can alt e rnativ e ly be g e n e rated from th e el e ctric m e asurement signal of 
th e pi e zo e l e ctric m e asuring e l e m e nt. This has th e advantag e that no furth e r electroacou s tic 
components will b e r e quired in addition to th e actual measuring e l e ment of th e acoustic pick up. 

[0009] When acoustic pick ups ar e us e d for machin e diagnosing, in particular for diagnosing 
valv e l e akag e or damag e to a b e aring, evaluating a specific fr e qu e ncy rang e has prov e d in most 
cas e s adequat e for obtaining a diagnostic result. It is known from, for instanc e , DE 199 17 129 
Al how when valve leakage is being diagnosed to distinguish between a lower s pectral range in 
which mainly th e valv e 's operating noises are located and an upp e r spectral range predominantly 
containing fault g e n e rat e d nois e s in certain op e rating conditions. Th e thr e shold frequ e ncy 
b e tw e en said two spectral rang e s can b e select e d to be b e tw e en 50 kHz and, for e xample, 200 
kHz since th e op e rating nois e s occur predominantly in a rang e below 120 kHz. A s pectral rang e 
of the measurem e nt signal abov e a fr e qu e ncy of 50 kHz is th e refor e evaluated for detecting 
faults, which rang e do e s not, however, have to b e gin directly at 50 kHz. Only signal compon e nts 
in that fr e qu e ncy rang e have to b e amplifi e d and transmitted on a wir e bound basi s or wir e lessly 
to th e evaluation device. The signal suppli e d by the pi e zo e l e ctric measuring element is especially 
powerful in th e frequency rang e b e tween 0 and 50 kHz because th e signal component s have a 
substantially great e r amplitud e therein. Th e signal compon e nts in that rang e can advantageously 
b e us e d for g e nerating the pow e r required for op e rating th e conditioning circuit. It is thus 
advantag e ously possibl e to provid e a fr e qu e ncy s e parating filt e r by means of which th e e lectric 
m e asurem e nt signal of th e pi e zoelectric e l e m e nt is s e parat e d essentially into an e valuation signal 
in a first frequ e ncy range, which signal is conditioned into a form suitable for transmitting to an 
e valuation d e vic e locat e d outside th e housing, and into a supply signal in a second frequ e ncy 
rang e , which signal supplies th e auxiliary power r e quir e d for op e rating th e conditioning circuit. A 
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frequ e ncy separating filt e r of said type furthermor e offers th e advantag e that th e e valuation signal 
will b e falsified only slightly despite th e supply signal being deriv e d from th e same electric 
m e asur e m e nt signal. 

[0010] A bett e r quality for th e auxiliary pow e r for the circuit for signal conditioning and hence a 
b e tt e r quality for the output signal will advantageously b e achiev e d if a device for rectifying and 
smoothing th e supply signal is provided. 

[0011]The invention as well as embodiments and advantages ar e explained in mor e detail b e low 
with the aid of the drawings illustrating an exemplary embodiment of the invention: 

[0012] Figure 1 — is a partial cross se ctional vi e w of an acoustic pick up and 

[0013] — Figur e 2 — is a block diagram of the e lectronic component s of said acoustic pick up. 

[001 4 ] Shown in the bottom half of Figure 1 ? which is to say below an axis 1, is a side view of an 
essentially rotationally symmetrically structured acoustic pick up ? and in th e top half a 
longitudinal s e ction through said acoustic pick up. 

Accordin g to F i gure 1 the acoustic pick up has a pot shaped housing 2 furnished on its exterior with driving flats 3 for a wrench. Provided as a 
securing means is a threaded stem A that can be turn e d into a corr es ponding threaded boring at the mounting position. The requisit e starting torque 

can be applied by means of a wrench to en s ure good coupling of the vibrations via a co n tact surface 5 of the hou s ing base at the mounting 
position. Inside the housing base is an insulating di s k 6 of the s ame material as th a t a l s o o f a piez o e l ec t ric element 7 onto which has been s oldered 
a metal plated side of s aid insulating disk 6, which side faces a sleeve s ection 8 . Together with a sleeve section 9 and a disk spring 

Description 

ACOUSTIC PICK-UP 

CROSS REFERENCE TO RELATED APPLICATIONS 

[0001) This application is the US National Stage of International Application No. 
PCT/EP2004/005826, filed May 28, 2004 and claims the benefit thereof. The International 
Application claims the benefits of German application No. 10325801.9 DE filed June 6, 2003, 
both of the applications are incorporated by reference herein in their entirety. 

FIELD OF INVENTION 

[0002] The invention relates to an acoustic pick-up, more particularly an ultrasonic pick-up 
for acoustically diagnosing machines , according to th e preambl e of claim 1 . 
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BACKGROUND OF INVENTION 

[00031 In many areas of process and power engineering that are of relevance to safety the 
trouble-free operation of a system depends on the smooth functioning of the machines or machine 
parts employed. In order to avoid costly, erratic interruptions to operation, any damage to valves 
or bearings, for instance, should as far as possible be detected at the initial stage, which is to say 
before a component outage can bring the system to a halt. As an instance of this, defective valve 
seats wall result in leakage flows that produce broadband ultrasonic emissions. Picking up and 
evaluating the ultrasonic emissions of a valve can hence serve to detect valve damage early. An 
ultrasonic pick-up suitable for picking up the solid-borne sound signal is known from DE 299 12 
847 Ul. Said pick-up has a housing containing a piezoelectric measuring element and a circuit for 
signal conditioning. The conditioned measurement signal can be ducted as an output signal over a 
cable to a remotely located evaluation device. The auxiliary power required to operate the signal 
conditioning circuit is supplied by the evaluation device and made available to the acoustic pick- 
up likewise via the cable. This means an additional device for generating the auxiliary power is 
required in the evaluation device and additional wires for transmitting said auxiliary power are 
required in the cable. 

[0004] A monitoring sensor using wireless signal transmission (wireless transducer) is known 
from EP 1 022 702 A2, which wireless transducer has, mounted within a housing, a piezoelectric 
sensing element for generating an electric monitoring signal and an electronic circuit. 

[00051 The auxiliary energy required to operate the electronic circuit and for signal 
transmission is obtained from the electric monitoring signal. 

[00061 A further monitoring system using wireless signal transmission is known from US 
patent specification 4 237 454. 

SUMMARY OF INVENTION 

[00071 AnThe object of the invention is to provide an acoustic pick-up. more particularly an 
ultrasonic pick-up for acoustically diagnosing machines, which pick-up can function without an 
external auxiliary power supply and enables a measurement signal to be transmitted in a 
frequency range that is to be evaluated. 

[00081 To achieve said object the new acoustic pick-up of the type mentioned at the start has 
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the features described in the charact e rizing part of claim 1 claims. An advantageous development 
of th e acoustic pick up is d e scrib e d in claim 2. 

[00Q91 The invention has the advantage that the acoustic pick-up takes the power needed to 
operate an electronic circuit for signal conditioning from its surroundings so that said power does 
not have to be supplied to it over separate wires in a cable. As the acoustic pick-up generates the 
auxiliary power from the acoustic signal requiring to be picked up, sufficient power will always 
be available for operating the circuit at times when an acoustic signal exceeding a specific 
minimum intensity is present and a corresponding output signal has to be produced. The output 
signal can be transmitted to the evaluation device asymmetrically or symmetrically over a cable, 
for example, or alternatively wirelessly using radio or infrared light. 

[0010] The auxiliary power is generated from the electric measurement signal of the 
piezoelectric measuring element. This has the advantage that no further electroacoustic 
components will be required in addition to the actual measuring element of the acoustic pick-up. 

10011] When acoustic pick-ups are used for machine diagnosing, in particular for diagnosing 
valve leakage or damage to a bearing, evaluating a specific frequency range has proved in most 
cases adequate for obtaining a diagnostic result. It is known from, for instance, DE 199 47 129 
Al how when valve leakage is being diagnosed to distinguish between a lower spectral range in 
which mainly the valve's operating noises are located and an upper spectral range predominantly 
containing fault-generated noises in certain operating conditions. The threshold frequency 
between said two spectral ranges can be selected to be between 50 kHz and, for example. 200 
kHz since the operating noises occur predominantly in a range below 120 kHz. A spectral range 
of the measurement signal above a frequency of 50 kHz is therefore evaluated for detecting 
faults, which range does not, however, have to begin directly at 50 kHz. Only signal components 
in that frequency range have to be amplified and transmitted on a wire-bound basis or wirelessly 
to the evaluation device. The signal supplied by the piezoelectric measuring element is especially 
powerful in the frequency range between 0 and 50 kHz because the signal components have a 
substantially greater amplitude therein. The signal components in that range can advantageously 
be used for generating the power required for operating the conditioning circuit. There is thus 
advantageously provided a frequency separating filter by means of which the electric 
measurement signal of the piezoelectric element is separated essentially into an evaluation signal 
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in a first frequency range, which signal is conditioned into a form suitable for transmitting to an 
evaluation device located outside the housing, and into a supply signal in a second frequency 
range, which signal supplies the auxiliary power required for operating the conditioning circuit. A 
frequency separating filter of said type furthermore offers the advantage that the evaluation signal 
will be falsified only slightly despite the supply signal being derived from the same electric 
measurement signal. 

[00121 A better quality for the auxiliary power for the circuit for signal conditioning and 
hence a better quality for the output signal will advantageously be achieved if a device for 
rectifying and smoothing the supply signal is provided. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] The invention as well as embodiments and advantages are explained in more detail 
below with the aid of the drawings illustrating an exemplary embodiment of the invention: 

Figure 1 is a partial cross-sectional view of an acoustic pick-up and 

Figure 2 is a block diagram of the electronic components of said acoustic pick-up. 

DETAILED DESCRIPTION OF INVENTION 

[00141 Shown in the bottom half of Figure 1, which is to say below an axis 1, is a side view 
of an essentially rotationally symmetrically structured acoustic pick-up, and in the top half a 
longitudinal section through said acoustic pick-up. 

f00144[00151 According to Figure 1 the acoustic pick-up has a pot-shaped housing 2 furnished 
on its exterior with driving flats 3 for a wrench. Provided as a securing means is a threaded stem 
4 that can be turned into a corresponding threaded boring at the mounting position. The requisite 
starting torque can be applied by means of a wrench to ensure good coupling of the vibrations via 
a contact surface 5 of the housing base at the mounting position. Inside the housing base is an 
insulating disk 6 of the same material as that also of a piezoelectric element 7 onto which has 
been soldered a metal-plated side of said insulating disk 6, which side faces a sleeve section 8. 
Together with a sleeve section 9 and a disk spring 10, said 10, said sleeve section 8 forms a 
sleeve extending along the entire length of the acoustic pick-up's measuring electronics and 
constituting a major part of the electromagnetic shielding. Connecting leads 1 1 and 12 for 
electrically connecting a signal electrode 13 or, as the case may be, measuring electrode 14 of the 
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piezoelectric measuring element 7 to an electronic circuit 15, the electronic circuit 15 itself, and 
electric supply leads 16 to the electronic circuit are furthermore shielded within the sleeve from 
electromagnetic interference. The electronic circuit 15 serves to convert the charge transfers in 
the piezoelectric measuring element 7 due to acoustic vibrations into a signal that can be 
transmitted well even over longer distances via a cable or, as an alternative to the exemplary 
embodiment shown, wirelessly. One basal area of the sleeve is sealed by the electrically 
conducting metal coating of the insulating disk 6. Said metal coating serves simultaneously as a 
measuring electrode 14. Within the other basal area the sleeve's inner wall is furnished with an 
internal thread into which a BNC jack 17 has been turned until a circumferential collar 18 of said 
BNC jack 17 comes to rest against a seal 19. Other types of plug connectors can, of course, also 
be used as alternatives to the BNC jack, or the cable can be connected directly in the sleeve. The 
sleeve is secured in position by a sealing part 20 which at least partially overreaches the sleeve's 
other basal area and is furnished with an internal thread which has been turned as far as the stop 
21 onto a corresponding external thread of the housing 2. Located between the sleeve's end face 
and the inner wall of the housing 2 is an insulating foil 22. Reference is made to DE 299 12 847 
Ul for further details of the acoustic pick-up's structural design. 

f00444[00161 According to Figure 2 an acoustic pick-up picks up an acoustic signal by means of 
a piezoelectric measuring element 30 that converts structure-borne sound into an electric 
measurement signal 31 over a wide frequency range. Said measurement signal 31 is ducted to a 
frequency separating filter 32 consisting essentially of a first filter 33 and a second filter 34. The 
first filter 33 is permeable for the signal components of the electric measurement signal 31 that 
are above a threshold frequency of 50 kHz. An evaluation signal 36 will therefore contain nothing 
but higher-frequency components, which in the exemplary embodiment shown are evaluated for 
diagnosing leaks. When an output signal 40 is transmitted over a cable to a remotely located 
evaluation device (not shown in the drawing), an amplifier 41 serves to condition the evaluation 
signal 36 into a form suitable for transmission. For wireless transmission, as an alternative to the 
exemplary embodiment shown it would be possible additionally to provide an HF modulator and 
an antenna for generating a corresponding radio signal as the output signal in the conditioning 
circuit 35. The second filter 34 is permeable for the signal components of the electric 
measurement signal 31 that are below a threshold frequency of 50 kHz and, although having a 
large amplitude, are of secondary importance for obtaining a diagnostic result. A supply signal 37 
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passing through the filter 34 is rectified and smoothed in a device 42. A smoothed supply signal 
43 is thus available for the amplifier 41 so that good quality can be ensured for the output signal 
40. The filters 33 and 34, the amplifier 41, and the device 42 are hence constituent parts of the 
electronic circuit which conditions the electric measurement signal 31 into a form suitable for 
transmitting to an evaluation device located outside the acoustic pick-up housing and which 
thereby advantageously functions without an external auxiliary power supply. 

fOQj4jf0Q171 As an alternative to the exemplary embodiment shown, for generating a supply 
signal it is of course possible to provide a further electroacoustic transducer which from the 
acoustic signal requiring to be picked up supplies a powerful electric signal from which can be 
generated the auxiliary power for a circuit for conditioning the measurement signal. An additional 
transducer of said type can, however, be advantageously omitted from the exemplary 
embodiment described. 
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Claims 

1.-4. (canceled) 

5. (new) An ultrasonic pick-up for acoustically diagnosing machines, comprising: 
a piezoelectric measuring element for generating an electric measurement signal; 

a housing that includes the piezoelectric measuring element; 
an auxiliary power generated from the electric measurement signal; 
a electronic circuit operatively connected to the piezoelectric measuring element, the 
electronic circuit adapted to convert the electric measurement signal to a form suitable for 
transmission to an evaluation device located outside of the housing; and 

a frequency separating filter for separating the electric measurement signal into: 
an evaluation signal in a first frequency range, and 
a supply signal in a second frequency range. 

6. (new) The ultrasonic pick-up according to claim 5, further comprising a rectifying 
device for rectifying and smoothing the supply signal. 
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Abstract 

An acoustic pick-up, particularly an ultrasonic pick-up for acoustically diagnosing 
machines, for example, for detecting leakage in valves or for diagnosing positions, 
comprising a piezoelectric measuring element and an electronic circuit that processes the 
measurement signal into a form that is suited for transmission to an evaluation device. In 
order that the acoustic pick-up can function without an external auxiliary power supply, 
means are provided by means of which auxiliary power required for operating the 
electronic circuit can be generated from the acoustic signal to be picked up. 
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